INTRODUCTION
============

Pityriasis versicolor (PV) is a cutaneous pigmentation disorder caused by a lipophilic yeast of the genus *Malassezia*sp. It is a superficial mycosis that occurs worldwide, especially in tropical and subtropical regions. In temperate regions, a higher incidence of PV occurs during summer and autumn.^[@r01],[@r02]^

PV was first recognized as a fungal disease in 1846 by Eichstedtand. Over a period of 160 years of scientific advances, several fungal species have been discovered as disease-causing microbes through morpho-physiological criteria.^[@r03],[@r04]^ However, the terminology \"Malassezia yeast species\" has been retained for these lipophilic fungi that are part of the skin microbes.^[@r05]^

Seven species of the gender *Malassezia*are routinely known: *M. furfur*, *M. pachydermatis*, *M. sympodialis*, *M. globosa*, *M. obtusa*, *M. restricta,*and *M. slooffiae. A*ll but one of these species require external lipids for their development. *M. pachydermatis*is the only one that grows on routine mycological media without lipid supplementation. With application of molecular techniques, six new species have been identified: *M. dermatis*, *M. japonica*, *M. yamatoensis*, *M. nana*, *M. caprae,*and *M. equine.* ^[@r06]-[@r10]^

*M. furfur*was considered the main etiologic agent of PV for a long time. However, this changed during the last decade as research to further investigate the distribution of this fungus in affected humans revealed a predominance of other species such as *M. globosa*and *M. sympodialis.* ^[@r11]-[@r15]^

Fungal infection occurs in both sexes and in all races and can affect patients from infancy to old age. It is, however, more frequent in young, post-puberty adults, probably due to physiological changes in skin surface lipids during puberty.^[@r05],[@r16]^ PV is also known as the \"Beach Ringworm\", because sun-exposed individuals reveal preexisting spots more clearly.^[@r17]^ The fungus affects the keratinized outer layers of the skin and scalp and is easily diagnosed and treated.^[@r01],[@r02]^

PV-caused skin lesions are characterized by well-defined macules, with slight desquamation and color ranging from white to brownish and brown. Such lesions may spread and coalesce to cover large areas, thus compromising trunk, shoulders, upper limbs, neck, face, and flexural folds.^[@r05],[@r18]^

Hyperpigmented skin patches occur due to an excessive increase in melanosome size and to changes in their distribution in the epidermis, giving the affected region a darker-than-normal skin color.^[@r19]^ Hypopigmented lesions, in turn, may result from inhibition of the enzyme dopa-tyrosinase by lipid fractions, because the fungus produces azelaic acid at the infected injury site, which inhibits tyrosinase, interfering with melanogenesis. ^[@r02],[@r05]^

Clinical diagnosis of PV is based on the manifestation of scaly patches with limited or generalized distribution, which can be evidenced by stretching the skin - Zileri\'s sign (ZS). There is slight collapse of the keratin in this region, which facilitates observing fine desquamation.^[@r05],[@r20]^

Pityriasis capitis (PC), in turn, is the most common clinical manifestation of lipophilic mycosis. It is generically known as dandruff and is often associated with colonization by *Malassezia*species. Some authors believe that PC is a smooth and non-inflammatory form of seborrheic dermatitis. Its clinical manifestations are achromic or hypopigmented, scaly macules of small size located in the region of the scalp.^[@r03],[@r04],[@r21],[@r22]^

In Brazil, there are no official governmental figures on the prevalence of PV. Its notification to the Unified Health System is not compulsory, and control measures do not apply.^[@r23]^ However, scientific studies have been carried out in this line of research with the aim of helping to establish a distribution profile of PV in Brazil.

This is a pioneering study on the clinical and laboratory diagnosis of PV in public and private health care units in the municipality of Buerarema-BA. This study was conducted in order to describe the local epidemiological profile of the disease, analyze the characteristics of the lesions, investigate the relationship between pathology and use of cosmetics, and evaluate the effectiveness of ZS as a method for the clinical diagnosis of PV.

METHODS
=======

Place of study
--------------

This work was performed in the municipality of Buerarema from July to September 2010. In addition to its center, the city has the following neighboring settlements: Cosme e Damião, Santo Antônio, São Bento, Santa Helena, and São Sebastião. Buerarema is located in the state of Bahia. It is about 450 km south of Salvador and has an urban population of about 17,000 inhabitants.^[@r24]^

Procedure
---------

We decided to carry out a descriptive case series. A feature of the descriptive model is the use of standardized techniques for collecting data, such as questionnaires and systematic observation of groups.^[@r25]^ Samples were selected through non-probability judgmental sampling, according to the criteria outlined below.

The studied population was comprised of patients with suspected PV, approached by researchers and agents from basic health care units located in each neighborhood. Criteria for patient inclusion in the project were the following: individuals at any age, of any gender and race with dyschromic macules (hypo or hyperpigmented) and positive or negative results on the ZS test who were voluntarily participating in the project. Exclusion criteria were the following: patients with extensive desquamation, inflammation, wounds or abscesses associated with skin lesions, and characteristics that did not match PV.

The health care community agents were trained by researchers in courses of medical mycology aimed at enabling them to diagnose the first signs of the disease in patients from the community. Skin samples were collected at health care units or at strategic places (public schools). Patients considered positive for PV had samples of scales from their lesions collected by researchers on pre-established days.

Sample collection was performed in triplicate as recommended by Porto\'s Method. Samples were stained with methylene blue and then evaluated by optical microscopy (10 and 40 X) at the Laboratory of Clinical Research. ^[@r26]^

The human body was divided into eight anatomical regions to facilitate understanding the results related to location of the injuries caused by PV ([Figure 1](#f01){ref-type="fig"}).
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Statistical analysis
--------------------

Results were evaluated and plotted with the help of the statistical tool Microsoft Excel 2010^(r)^, which was also used for constructing the graphs. We applied the Chi square test (χ2 test), where p \< 0.05 was considered statistically significant. Vector illustrations were created by CorelDraw Graphics Suite X.

Benefit for the community
-------------------------

To ensure a return to the community of Buerarema, our analytical results, i.e., data of the direct mycological examination, were made available for free to the participating patients. The report included suggestions for further medical monitoring and treatment.

Ethical considerations
----------------------

The study protocol and the Free and Informed Consent were approved by the Ethics and Research Committee of Maria Milza College - CEP/FAMAM. Protocol number 1409/10; approval received on 21/05/2010.

RESULTS
=======

The project in the city and suburbs of Buerarema had 158 participating patients with suspected PV who met the inclusion criteria. Among these, 105 patients had a confirmed laboratory diagnosis of PV. The city center had the greatest incidence of PV, with 40.9% of diagnosed cases ([Table 1](#t01){ref-type="table"}).

###### 

Prevalence of PV in the six areas of the municipality of Buerarema-BA, 2010

  **Locality**     **No.**   **%**
  ---------------- --------- -------
  Center           43        40.9
  São Bento        26        24.8
  Santa Helena     25        23.8
  São Sebastião    6         5.7
  Cosme e Damião   3         2.9
  Santo Antônio    2         1.9

Regarding sex, there was a predominance of female volunteers, with a gender distribution of 72 (68.6%) females and 33 (31.4%) males infected with PV. The most affected age group was that between 10 and 19 years, totaling 29.5% of cases ([Table 2](#t02){ref-type="table"}).

###### 

Distribution of cases according to sex and age

  **Sex**           **No.**   **%**
  ----------------- --------- ---------
  Male              33        31.4
  Female            72        68.6
                              
  **TOTAL**         **105**   **100**
                              
  **Age (years)**             
  0 -- 9            9         8.6
  10 -- 19          31        29.5
  20 -- 29          14        13.3
  30 -- 39          14        13.3
  40 -- 49          17        16.2
  ≥ 50              20        19.1

According to physical examination, 93.3% of patients had hypochromic lesions, followed by hyper-pigmented lesions: brownish lesions with a frequency of 5.7% and pink lesions with 0.95% of cases. The anatomical region with the highest prevalence of fungus-caused injuries was the upper limbs, with 23 (21.9%) cases, followed by the anterior trunk, with 19 (18.0%) patients ([Table 3](#t03){ref-type="table"}).

###### 

Distribution of patients according to location of lesions in anatomical regions

  **Location of lesions**   **No.**   \%
  ------------------------- --------- -------
  Upper Limbs               23        21.90
  Anterior Trunk            19        18.10
  Posterior Trunk           17        16.19
  Lower Limbs               17        16.19
  Generalized Lesions       17        16.19
  Scalp                     6         5.71
  Face                      5         4.76
  Neck                      1         0.95

In the age group between 0 and 9 years, the injuries were most frequent on the face and were found in 5 (55.5%) children. In other 3 (33.3%) children, the lesions were found on the scalp. There was a statistically significant difference between sex and body location of the lesions (p \< 0.05). While 22.2% of the female patients had a predominance of PV on the lower limbs, the opposite sex presented lesions on the upper limbs and anterior trunk, both locations with a prevalence of 24.2%.

The frequency of PC was higher in males, with 9.1% of cases, while the opposite sex had a frequency of 4.2%. Analyzing the age group of patients with PC, fungal infections were more frequent in children aged 0 to 9 years and in young adults between 20 and 29 years old.

An analysis of the use of cosmetics (moisturizer) revealed that 49.5% of patients did not make daily use of aesthetic products and that 50.5% reported using them.

Studying the condition of the patients\' skin types, 47 (44.8%) volunteers reported having dehydrated skin, 27 (25.7%) reported having a tendency to the normal type, 20 (19.0%) indicated having the mixed type, and 11 (10.5%) patients reported seborrheic skin. It is noteworthy that out of the patients who presented dehydrated skin, 28 (59.6%) reported not using any kind of daily moisturizer. A statistical analysis of the data showed no significant difference between sex and skin type (p \> 0.05).

There was a statistically significant association between the outcomes of clinical examinations (ZS) and laboratory tests (Porto\'s Method) in relation to positive or negative results (p \< 0.05). It was noted that the ZS test showed to be effective in only 69 (65.7%) out of 105 positive patients.

Pruritus was observed in 27 (25.7%) patients, out of whom 24 (88.9%) had hypochromic lesions, and 03 (11.1%) had brownish lesions. Observing the relationship between pruritus and effectiveness of the ZS test, the clinical diagnosis used was effective in 19 (70.4%) patients. Making a correlation between pruritus and skin type, pruritus was more frequent in patients with dehydrated epidermis, being reported by 14 patients.

Of the 105 patients diagnosed with PV in the study, 47 (44.8%) volunteers mentioned that they had never had previous episodes of PV. On the other hand, 58 (55.2%) reported previous events ([Table 4](#t04){ref-type="table"}).

###### 

Distribution of patients according to previous episodes

  **Preceding episodes**   **No.**   \%
  ------------------------ --------- ------
  None                     47        44.8
  At least one             58        55.2
  Total                    105       100
  One                      10        17.2
  Two                      28        48.3
  Three                    13        22.4
  4 or more                07        12.1

There was no statistically significant difference between patients with PV preceding the research and the use of cosmetics for the skin (p \>0.05). Still analyzing the relationship between patients who had at least one previous episode and skin types, dehydrated epidermis corresponded to 37.5% (21) of the patients, followed by normal texture (25.0%), mixed skin (21.4%), and seborrheic skin (16.1%).

DISCUSSION
==========

An analysis of the patients\' slides on a microscope revealed presence of clusters of round or oval cells associated with short hyphae of bizarre forms, as described by Lacaz et al. based on the same diagnostic method (Porto\'s Method).^[@r26]^According to an analysis of the literature, the structures found while examining the slides are fungi of the genus *Malassezia,*which cause PV and PC. ^[@r04],[@r05],[@r26]-[@r28]^

As [table 1](#t01){ref-type="table"} shows, the greatest number of cases of PV in the municipality of Buerarema is concentrated in the city center. It is noteworthy that the central area is geographically larger than the other areas investigated and has the highest number of patients diagnosed with PV. On the other hand, the lowest index was found in the neighborhood of Santo Antônio, because it has been created recently and has a few residents. The neighborhoods of São Sebastião and Cosme e Damião also had low rates of PV because they are small locations. The former has only three streets, and the second, despite having several thoroughfares, has been recently founded.

PV does not show sex predilection. The greater frequency of PV among women can be explained by the fact that this group seeks medical care more frequently than men and has the habit of using oily cosmetics for the skin. This could predispose the onset of fungus infections and the appearance of skin lesions.^[@r17]^

The occurrence of PV in young people going through puberty corroborates the results of a study conducted in Bangkok, where 178 (43.4%) patients aged between 12 and 21 years were diagnosed with the condition, as well as the results of another work conducted in southern Brazil.^[@r29],[@r30]^ This fact can be explained by the increased activity of sebaceous glands during puberty, which is an important endogenous factor.^[@r17]^

The prevalence of hypochromic lesions found in our study is in agreement with other studies conducted in Brazil, Bangkok, and Spain.^[@r11],[@r12],[@r29]^ The different shades of injuries are related to an interference in the production of melanin caused by a fungus of the genus *Malassezia*. When the distribution of melanin in the skin becomes irregular, the spots appear.^[@r01]^

Prevalence of macules on the upper limbs of the human body corroborates the data presented in a study conducted in João Pessoa - PB, where 29.5% of patients had lesions in this anatomic region. According to the authors, it may be explained by the higher concentration of sebaceous glands in these places.^[@r17]^ On the other hand, these results disagree with those obtained in Venezuela, where the highest prevalence of PV was found on the anterior trunk of 49 patients, out of a total of 175 cases diagnosed with the condition.^[@r31]^

Considering the relationship between PV and PC, there was only a 38-year-old patient with a previous history of PV. In the study accomplished at the School of Medicine of the University of Zulia (Venezuela), 3 students with PC were diagnosed in a sample of 56 PV-affected students aged between 16 and 25 years.^[@r32]^

Considering daily use of cosmetics, some authors report that these products induce occlusion of the skin, thus favoring the development of lesions. It occurs because these products result in increased concentration of carbon dioxide in the epidermis, leading to changes in the microflora, lower pH, and the appearance of fungus.^[@r02],[@r04],[@r05],[@r21],[@r33]^

Prevalence of dehydrated skin (44.8%) among patients may be related to the climatic conditions at the time of collection of biological material (July to September). According to Magnoli et al., this is the time period in the southern hemisphere when the climate is characterized by cold temperatures, leading to dry air, which contributes to a dry epidermis.^[@r34]^

Comparing the diagnostic methods used, the ZS method showed low efficacy as a sole method for the clinical diagnosis of PV, yielding negative results in 36 (34.3%) patients whose biological samples tested positive in laboratory tests. According to Sidrim et al., the ZS should be used in association with a Wood\'s lamp for better results, and it should always be complemented by laboratory diagnosis.^[@r02]^

Pruritus showed higher frequency in patients with dehydrated skin, according to dermatological analyses conducted by researchers. Itching is most evident when the patient\'s lesions are exposed to high temperatures.^[@r35],[@r36]^

The patients\' history of previous episodes of PV may not only correspond to relapses, but also to treatment protocols that did not confirm PV through clinical and laboratorial diagnosis. Regardless of the therapeutic method employed, recurrence will be highly probable, for fungi of the genus *Malassezia*are part of the human microbiota.^[@r02]^

CONCLUSIONS
===========

Although PV does not show gender preference, there was a higher frequency among women (68.3%). It is prevalent in young people at puberty. Most lesions were hypochromic (93.3%), with predominance in the region of the upper body (21.9%). It was noted that the ZS showed efficacy in only 69 (65.7%) of 105 positive patients.

For lack of detailed studies on PV in a municipality, there is need for continuing research to delineate the current profile of the dermatological problem in a community, since its notification to the Unified Health System is not compulsory and control measures do not apply.
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